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Abstract 
In a low interest rate environment, structured products furnish a successful in-
novation to the security market. Among these hybrid products, equity-linked in-
struments (ELIs), especially bull ELIs, are getting increasingly popular due to their 
yield enhancement features in recent years. Through the study of the individual 
investors investment objective and the structure of bull ELIs, a replicating strategy 
is built to uncover the mystery of bull ELIs. The study documents that a certain 
level of services fee is charged for the subscription of ELIs. Our evidence indicates 
that the level of services fee charged on the ELIs are related to the volatility and 
the trading volume of the underlying stocks. That is, an inverse relationship of the 
charges is associated with the stock volatility while a direct one is associated with 
the stock turnover. Individual investors can gather a clearer picture on the services 
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The cconomy in Hong Kong has slowed down since the Asian financial crisis in 
1998. Deflation, high unemployment rate and negative growth in gross domestic 
product are key variables indicating the contractionary period in Hong Kong. The 
entire economic environment was further suffered from the outbreak of SARS in the 
beginning of 2003. 
In recent years, investors can no longer generate huge profits from the securities 
market or the property market easily. Hong Kong's Hang Seng Index, for example, 
has dropped by 20% from its record high in 2000. Investors, who experienced a 
loss in the stock market, may change their investment habit from actively managed 
portfolios to the less actively managed profiles. They may shift their investment to 
time-deposits or fixed-income instruments. On the other hand, the days of earning 
good return from time deposits are also coming to an end. For example, the lowest 
annual Hong Kong Interbank Offer Rate was 0.07% in 2003. The yield-surfing in-
vestors have to pursue other high-yield instruments to generate higher returns. Some 
investors move from products with risk-free returns to more adventurous products. 
It shows that investors would invest at a balance of risk and return profile, which 
is just a manifestation of the famous Capital Asset Pricing Model [Sharpe(1964); 
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Lintner(1965); Mossin(1966)]. The hybrid securities, which combine debt and eq-
uity, meet a variety of clients' investment strategics along the risk and return profile. 
In a low deposit rate and low growth environment, structured retail products are 
getting increasingly popular due to the market demand for yield enhancememt. 
Typically, structured products are high-yield instruments that provide investors 
with an alternate means of purchasing securities at a lower price. Equity-linked 
instrument (hereafter referred to ELIs) is one of the well-known high-yield prod-
ucts that purports charging no application or commission fees. These short-termed 
structured products have been gaining popularity among Hong Kong investors in 
recent years. 
The first important note in trading ELIs to investors is to peg it to a stock (or 
a basket of stocks) of good quality, because investors may end up owning the stock 
in one of the possible outcomes. Even if the stock drops below the strike price, the 
buyer may be obliged to purchase. The investor anticipates that the linked stock 
has a less volatile movement in the investment horizon. One would not buy ELI if 
one anticipates the stock soar on the valuation date, and one would not be happy 
to own a stock with a higher strike price if the stock falls on the valuation date. 
1.1 Purpose 
Most of the issuers of non-listed ELIs traded on OTC (over-the-counter) claim that 
no application fee is charged to subscribers. There is the notion of "no free lunch 
in reality", however. A service charge of ELIs is expected to compensate for the 
administrative and operational costs. In addition, ELIs can be structured by em-
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ploying deposits/bills/notes in local market and any of 37 stocks options traded 
on Hong Kong Exchange and Clearing Limited (HKEx hereafter). As ELIs can be 
replicated by individual investors for their own accounts and at a balance of their 
risk and reward expectations, this motivates us to examine whether the notion of 
no application cost on ELIs is valid through a replication of non-listed ELIs in the 
Hong Kong structured products market. 
The empirical result demonstrates an up-front fee charged on the application 
of ELI. We uncover the existence of the up-front fee (also called the issuer's profit 
margin) earned by issuer and indicate the trend of the charge varying across the 
individual stocks. By investigating the investment habits, we conclude that two 
factors influence the profit margin trend: a higher profit margin on an ELI is asso-
cicated with (1) a lower volatility of the underlying stock; (2) a more liquid stock 
(reflected by the trading volume). 
1.2 Flow of the study 
This study is composed of qualitative and quantitative analysis. The qualitative 
part demonstartes the background of ELIs in HK market, the variety of choices 
of non-listed ELIs and the investors' objective of buying non-listed bull ELIs. The 
quantitative portion analyzes the means of structuring and replicating the non-listed 
bull ELIs by making use of stock options traded on HKEx. 
The objective of this section is to give the readers a brief overview of the study. 
Chapter 2 defines the background information of ELIs market in HK, and explains 
the structure of ELIs and the bull ELI buyers' investment objective. Chapter 3 
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presents the data sources and treatment. Chapter 4 gives the methodology, which 
includes the evaluations of implied volatility and historical volatility. The empirical 
examination of the up-front fee and the profit margin trend on individual stocks 
with investment interpretations are given in Chapter 5. Conclusions are given in 
the final chapter. 
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Chapter 2 
Review of Equity Linked 
Securities 
2.1 Backgrond of Equity Linked Securities in Hong 
Kong 
Structured products are more lucrative to the public. One common type of struc-
tured products is the equity-linked notes (ELNs hereafter), which appealed to insti-
tutional investors in early 1990，s in the derivatives market in Hong Kong. At that 
time, ELNs were customized to the professional institutional investors with specific 
terms of issues. The ELNs are debt instruments, where the repayment of principal 
is linked to the performance of a single stock or a basket of stocks. Coupon rates 
are dependent upon the closing price of the underlying assets on a defined date. 
In the past, retail investors had less access to these hybrid securities due to the 
large investment amount and the complexity of the underlying structure. After 
active promotions by ELI issuers and massive media coverage in recent years, the 
ELIs popularity has been boosted by their potential return with smaller investment 
denomination and shorter expirations. With increasing awareness and knowledge of 
derivatives trading of investors, the structured products are more accessible to the 
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retail market gradually. ELIs attract investors because ELIs combine the conserva-
tive aspects of fixed income investing with the aggressive nature of options. They 
provide equity exposure to investors who are restricted from investing directly in 
debts. Hence, investors are not only able to shift their investments from deposits to 
various securities, but also gain a high return for betting inflation. From the issuer's 
point of view, ELIs are attractive because ELIs enable issuer to lower their funding 
costs and attract new sources of funds. 
ELIs are usually offered in the form of structured deposits issued by banks or 
financial institutions. These products come in a variety of wrappers to meet different 
customers need, including structured deposits, structured notes/bonds, structured 
securities (equity-linked instruments), warrants, structured life insurance bonds or 
structured special purpose vehicles/companies • • • etc. Also, they can be linked 
to different asset classes such as equity indices/baskets of indices, stock/basket of 
stocks, interest rates, currency exchange rates, credit risk, hedge fund, commodities 
• • • etc. The distinct combination of the wide ranges of wrappers and asset classes 
generates various structured products. 
One of the advantages of structured products is that they meet a number of 
investors' objectives. First, these products encourage customers to invest along 
the risk and reward profile and offer alternatives for those wanting to roduce risk. 
Holders can beat inflation through the attractive interest. Second, the progressive 
offering may encourage investors prolonging their investment horizon as the matu-
rities of structured products are known. Third, buyers believe in value, buying low 
and selling high. They should be a happy buyer (seller) of a stock if it goes above 
(down) the strike price, in the case of buying call (put) options. From the viewpoint 
6 
of issuers, the differential and wide range of products increase the issuers' cover-
age of the risk and reward spectrum to meet customers with special requirements. 
Hence, these structured products have gained popularity among both institutional 
investors and certain high-net-worth retail investors in the past few years. 
The first equity-linked deposit was launched by HSBC in 1996. Followed by the 
issues of non-listed ELIs, investors are provided with wider investment choices in 
the derivatives market. The tables of non-listed ELIs (updated to January 31, 2005) 
traded in the OTC market in Hong Kong are shown in Appendix 1. 
2.2 Differences of trading between listed and non-
listed ELIs 
In the ELIs market in Hong Kong, the equity-linked securities are mainly classified 
into two types, listed ELIs (Equity-linked Instruments) and non-listed ELIs (Equity-
linked Investments). The first batch of listed equity-linked instruments started 
trading on the HKEx on August 5, 2002. The analysis of non-listed ELIs from 
the investors' view points constitutes the focus of this study. 
What follows are the general differences between the two types of ELIs in Hong 
Kong in terms of trading and issues; the last one reviews the differences in term of 
settlement. 
• Regulated by SEHK 
Listed ELIs are traded on the Stock Exchange of Hong Kong Limited (SEHK). 
They are broadly standardised contracts with specific terms. For non-listed 
ELIs traded in the OTC market, the contracts may be varied or tailor-made 
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with specific terms meeting client's needs. 
• Liqudity provider 
The issuers of listed ELIs traded in the SEHK are required to provide liquidity 
to their ELIs. A liquidity provider responds to requests for quotes or inputs 
bids to the Exchange. The holders can sell the listed ELIs back to the issuers 
on or before maturity in the secondary market. For non-listed ELIs, not all 
issuers provide buy-back service and some may not allow early termination or 
redemption. 
• Settlement procedure 
Holders of listed ELIs usually get a pre-determined number of broad-lots of the 
underlying shares if physical assets are delivered on maturity. In the case of 
non-listed ELIs, investors are allowed to receive odd lots of shares, depending 
on the terms of issue. The odd lots of shares are converted to cash settlement 
with respect to the stock closing price on the valuation date. 
• Nominal value and transaction cost 
The nominal amount invested in the listed ELIs, which is more flexible for 
small investors, is the multiple of broad lots of underlying stock. Investors 
are required to pay the brokeage fee when the purchase order is made. On 
the contrary, the minimum notional value of the non-listed ELIs is usually 
HK$100,000 or higher per ELI contract, but with no application fee. 
The properties of listed and non-listed ELIs are quite similar in general. The 
major distinction between these two kinds of ELIs traded in Hong Kong is the 
characteristics of early termination. As the listed ELIs can be exercised on or before 
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maturity, their embedded options are in the style of American, while the non-listed 
ones are structured as the European options. All the stock options, except the Hang 
Seng index option, are American that can be exercised prior to expiry by holders in 
the marketplace, for an amount sufficient to cover the option premium. Similar to 
European options, non-listed ELIs cannot be freely exercised prior to expiry in the 
secondary market. 
Table 2.1: Summary of the differences between listed and non-listed ELIs 
Listed ELIs Non-listed ELIs 
Market lYaded on SEHK lYaded on OTC 
Secondary market Yes May be 
Liquidity provider Yes May be 
Nominal value Multiple of broad-lots Minimum $100,000, for exmaple 
Application cost Commission fee to agents No application fee usually 
Settlement American-style European-style 
2.3 Non-listed ELIs 
While the previous parts present the dynamics of ELIs market in Hong Kong, this 
section focuses on the essence of non-listed ELIs in terms of their structures and 
payoff possibilities. 
2.3.1 Definition 
ELIs are hybrid securities that preserve the characteristics of both debt and equity, 
whose payment stream is linked to both the values of an equity and a fixed income 
security. Typically, the payment stream consists of two distinct parts: one part 
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resembles the payment stream of an accured interest from the fixed deposit at the 
maturity of the debt, while the other part resembles the payoff from an option, 
paying some percentage of the excess of the underlying asset over a pre-specified 
strike price. In effect, the current price of a non-listed ELI is split into two trunks, 
one is the present value of the payment streams from the bond-like element and the 
remaining trunk is the value of the European option. 
ELIs come in a variety of styles, such as bull ELIs, bear ELIs or range ELIs. 
The buyers of bull ELIs have a positive or mildly negative stock view, while those of 
bear ELIs have negative or slightly positive stock view. The holders of range ELIs 
believe the underlying stocks move flat or operate within a small band. The most 
common type, the bull ones, is focused in our analysis. 
Bull ELIs prices hinge on two main factors: a deposit component and a put 
option. They are structured as selling a put option on an underlying stock or stock 
index and placing a deposit with ELIs issuers. The deposit value is affected by-
several factors, such as interest rates, time-tomaturity, and credit rating of the 
issuers. The value of the European put option is determined by the price and the 
volatility of the underlying equity, premium, dividend and time factor. 
The buyers of bull ELIs underwrite a put to enjoy the yield enhancement from 
the premium received from selling the option. Their general obligation is to buy 
securities at the strike price if the holder exercises his right. But the buyers of ELIs 
are relieved from the hassles of putting up a margin and meeting minimum credit 
requirements as an option writer. 
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2.3.2 Variables specification 
Our approach of valuing the bull ELIs is the standard way of pricing this product. 
What is novel about our approach, however, is that we have priced this product from 
the investor's viewpoint rather than the issuer. In general, the downside protection 
of bull ELIs comes from the accured interest (but not the cash coupon payment) of 
principal at the fixed maturity date. Let us simplify all notations involved in bull 
ELI structure first. 
S'o： stock closing price on the issue date 
St- stock closing price on the valuation date 
X: strike price or reference price 
N: notional amount (face value) per note of ELI 
A: purchase price per note of ELI 
r: risk-less interest rate 
m: number of shares of put options 
T: time-to-maturity 
BE: break-even point 
PELI- put premium per share of equity 
Investors believe St will be higher than the strike price X on the valuation date. 
The most common strike price of the embedded put option is set from 0% to 12% 
below the current stock price Sq. These out-of-tlie money put options offer the 
buyers an additional margin of protection. 
The return provided by bull ELI is predetermined. The net capped gain combines 
the option premium received on the short put option and the accrued interest income 
derived from placing a deposit with ELI issuer. 
net capped gain = N — A 
“ = { N - Ne-rT) + (iVe-rT 一 乂) 
= d e p o s i t premium + option premium, (2.1) 
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where the deposit premium (accrued interest) is N — NE—^T and the option premium 
is N e - 汀 - A . 
In particular, we have discounted the bond-like and option-like cash flows at 
the same deterministic risk-free interest rate r. This traditional approach ignores 
the effect of interest rate changes on the valuation of the embedded option in the 
product [Mallier and Deakin (2002)]. Its advantage is that the instrument could 
be easily replicated by purchasing a bond and an OTC option separately and then 
bundling the cash flow. 
The number of shares of options sold is calculated by dividing the ELI's notional 




The breakeven point, BE, acts as a cushion-like protection that no loss is suffered 
from the falling of stock price below it. It is expressed as the product of the strike 
price and the discount factor by using the simple two-point form in a linear equation, 
N — N - A 
X 二 X - BE 
BE = X(^). (2.3) 
Intuitively, the put premium from ELI, PELI, per share of underlying stock is 
computed directly by dividing the embedded option premium by the number of 
shares of options. 
option premium 
P肌I number of shares of option 
_ Ne-TT _ ^ 
X 
= - (2.4) 
12 
2.3.3 Payoff possibilities 
There are three possible payoffs for a bull ELI. The investor receives the full face 
value of the ELI on the fixing date if the underlying stock price closes at or above 
the strike price. In the second case that the stock price falls below the strike price, 
the investor will be obliged to take delivery of the broad lots of underlying stock at 
the strike price in two-trading day time, and odd lots will be delivered in cash. In 
such a circumstance, the investor may suffer a loss. The third scenario is that the 
investor may be protected by deposits or options premiums. The investor will not 
lose any ELI investment if the stock price closes at or above the breakeven point. 
Consider an example of the payoff outcomes. Suppose that the investor deposits 
$200,000 to the ELI selling at a discount of 2.5% with a maturity T. This requires 
an initial amount of $195,000 in deposit-only investment. At the same time, he 
underwrites put options on an underlying stock of $27 and gains the put premium 
$1.25 per share with a strike price of $25. The investor receives $200,000 from 
deposits at maturity so he uses the proceeds to cover the exercise cost of 8,000 shares 
(=$2恐广0) of put options on the underlying stocks. As a result, the investor can 
gain an extra amount of $10,000 (= $1.25 * 8000) from put premium in addition to 
the deposit premium of $5,000 (= $200,000 - $195,000). The purchase price of ELI 
is ultimately $185,000 (= $200,000 — $10,000 - $5,000). Three payoff possibilities 
,< 
are fully described in the following scenarios and figure 2.1: 
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Figure 2.1: A payoff diagram of ELI and deposits investment on the valuation 
date. 
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Case 1: St is over the strike price $25. 
The full effect of the bull ELIs comes into play when the strike is 
not reached and the put expires unexercised. The return to ELI 
investment is 8.108% (= while that to deposit-only 
investment is 2.564% (= The excess return to ELI invest-
ment is to compensate for the risk of underwriting put options. ELI 
hence provides its investors with a higher return than deposit-only 
investment. 
Case 2: St is between the breakeven point $23.125 and the strike price $25. 
< 
ELI buyers can enjoy the protection from deposits and options pre-
miums. The return to ELI investment declines from its record high 
of 8.108% to 0% when St reaches BE $23.125 (= X * 旁=$23.125 
according to equation(2.3)). The ELI still outperforms deposit-only 
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investment when St closes above $23.75, which is another break-
even point from put options trading (i.e. the strike $25 less the 
option premium $1.25 only). In case of St below $23.75, ELI of-
fers a lower return than deposit-only investment. ELI buyers start 
losing their deposits premium because the payoff of deposits is an 
alternate cushion-like protection to ELI investors. 
Case 3: St is below the breakeven point $23,125. 
ELI buyers suffer from a loss as shown in figure 1 when St falls 
below BE, or they lose their entire investment $185,000 when St 
is $0. Deposit-only investment, which provides a constant positive 
payoff, obviously performs much better than ELI because ELI starts 
giving a negative return to buyers. 
Figure 2.2: A payoff diagram of ELI and spot investment on the valuation date. 
焉 J ^^ ~ 
w i j J ^ 
— e u —•ix^ 
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The bull ELI buyers are forward-looking and focus on a positive or mildly neg-
ative stock view. The payoff comparison of ELI with the underlying stock fully 
15 
illustrates their specific investment objective. The intersection point of spot and 
ELI investment is $29,189 {= So* ^ = $27 * as shown in figure 2.2. When 
St closes at above $29,189, spot investment with an upward sloping return out-
performs ELI. When St closes at or below $29,189, stock underperforms ELI even 
though spot payoff declines at a lower rate. In contrast to stock, ELI can only earn 
a positive return within a small band of a boundary between BE $23,125 and the 




3.1 Data sources 
The ELIs issued by the Macquarie Bank from January to September in 2004 are used 
in this analysis. Macquarie Bank, established in Australia in 1969，is a prominent 
provider of investment banking and finanical services. The Macquarie ELIs shown on 
the daily termsheets with expirations from 20 to 180 calendar days offer investors a 
variety of ELIs choices of Hong Kong individual stocks. As these ELIs are announced 
and updated at 10:00am on the firm's website each trading day, interested parties 
have to place purchase orders through their agents at or before 3:00pm. The ease of 
accessible information enhances the subscription. We collected the Macquarie ELIs 
data linked to the equities with options traded in HKEx. Options traded in HKEx 
are options on blue chips, H-shares and Tracker fund. 
Hong Kong Interbank Offer Rates (HIBOR) are used as the nominal annual 
risk-free rates. HIBORs refer to the middle closing rates quoted by the Standard 
Chartered Bank in the interbank money market. The daily period average and end 
of period, figures are announced by Hong Kong Monetary Authority every day. The 
risk-free rate plays an important role in this study, such as the breakdown of ELI 
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structure in subsection 2.3.2 and the evaluation of volatilities in chapter 4. 
The put options are collected from the data compiled by HKEx. The closing 
put premiums of each stock listed in Appendix 2 are posted according to specific 
strikes and expirations every trading day. The options market in Hong Kong has 
been experiencing rapid developments since 1995. At the end of 2002，there was 
18 options only, but the number of options rises to 37 at the end of 2004 (19 were 
tier 1 and 18 were tier 2). The classification of option tiers is based on the market 
value of one board lot of the underlying stock at the time of launching the stock 
option. Options with one board lot of underlying stocks in excess of HK$20，000 are 
classified as tier 1, otherwise as tier 2. Appendix 2 shows that underlying stocks 
with options in either tier 1 or tier 2 class are available for trading in HKEx. 
3.2 Data treatment 
After collecting the Macquarie ELI data, we derive the put premium from ELI, Peli 
according to equation (2.1). Since we need to determine if Peli is valued fairly, the 
first step is to search a relevant put option with the same strike and expriation date 
in the marketplace. If no exact put option price exists, then the put premium will 
be deduced by the linear interpolation of put options with the closest strikes and 
expirations. 
Writing puts in the market will implement the actual cost of the executed trade. 
The explicit cost of option trading paid to HKEx is the trading tariff, which combines 
the trading fee and the clearing fee. The stock opions traded in HKEx are classified 
into tier 1 and tier 2, and the transaction fee per contract are $5 and $1 for tier 
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1 and tier 2 respectively. The contract size of each option is one broad lot of the 
underlying asset. We are required to adjust the option premium per share of stocks 
obtained in writing the put options with the trading tariff in market. There are also 
other fees contributing to the transaction costs as follows: 
Commission costs 
Commission costs are the explicit fees charged to execute a trade. They vary 
with service level and transaction size according to brokeage firms, but do not 
vary with market conditions. 
Price impact costs 
This intraday impact costs are the differences between the price paid when an 
order is executed and the price of the option at the time when the order was 
orginally placed with the brokers. The cost is higher with less actively traded 
securities because it is influenced by supplies and demands liquidity. 
Trading timing costs 
They are also callcd intcrday delay cost. They are the differences between the 
price of the option when an order is released to the broker and the one when 
the order is submitted to the desk. These costs tend to vary inversely with 
price impact costs. 
Opportunity cost 
These costs, which are not directly observable, are associated with unexecuted 
orders. It results in the non-execution of the trades because the security price 
may move out of the acceptable buy or sell range. 
All of these costs are alternative trading expenses when trading orders are executed. 
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They will not be accounted for in the decomposition of the Macqaurie ELIs because 
commission costs cannot be compared effectively across different brokeage agents. 
Hence, the impled volatility ua dervied from the market put options may slightly 
overestimate the true value. This precaution will be discussed in the last chapter. 
In data treatment, we deduct the trading tariff from the premium obtained 
on underwriting the American-style stock options. Finally, we deduce the implied 
volatility, called cr^ , from the cost-reduced market put premium using the binomial 




According to the breakdown of ELIs in Chapter 2, we know that the premium from 
ELI per share of stock is 
PELI = 冲 了 _ 芸)， 
where A is the purchase price and N is the notional price. Can an ELI buyer be 
compensated for the risk borne on the ELI by Peli? Intuitively, the answer is no. 
The reason is because of the notion “ no free lunch". 
The ELI issuer always claims that buying ELI carries of no commission or trans-
action fee. However, a certain amount of money is expected to be charged on the ELI 
to compensate for the costs of administration, management, operation and trans-
action incorperated by the ELI issuers. As the deposit premium is negligible under 
the circumstance of low interest rates, we believe that the issuer's profits mainly 
come from the put options. The difference between the ELI put premium and the 
actual put premium can be thought of as the issuer's profit margin. Hence, the 
actual premium obtained by investors would be the total of premium from ELI and 
the profit margin to the issuer, or in generic form, 
PE = PELI + C, (4 .1) 
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where C is the issuer's profit margin per share of equity and PE is the actual premium 
in writing European put per share of equity. The profit factor C in equation (4.1) 
is expected to be positive. To standardize the profit margin, equation (4.1) can be 
written as the issuer's profit margin per trading day c: 
C PE - PELI Q、 c = - = — — : , (4.2) 
乙n n^ 
where is the number of trading days until expiration. Unfortunately, we cannot 
compute c directly, because no European put option Pe on individual security is 
traded in the market. All stock options in the market are American-style, except 
the Hang Seng Index option. Hence, a replicating mechanism is built to compute 
the European-style put premium PE-
A key variable in the computation of put premium by Black Scholes equation 
[1973] (hereafter BS equation) is the volatility of the underlying stock, which is 
wrapped in mystery in finance literature. There is no exact and reliable means to 
find a unqiue volatility for each underlying equity. In this study, we implement an 
estimation of volatility to approximate Pe- The volatility estimates, the historical 
volatility an from equity past returns and the implied volatility a a from Ameri-
can put option on equity, are input into the BS equation, keeping other variables 
constant. It means that 
PE = F{(TH or (7a； r , r ,K ,5o ) 
replaces 
PE = f � . , 
where /(•) is the simplified form of BS equation. After estimating Pe, the value of c 
can be computed. The following sections explain what is volatility and discuss the 
valuations of implied volalitity and historical volatility. 
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4.1 Volatility 
Volatility, defined as the standard deviation mathematically, classifies into either 
historical or implied ones. Equity volatility is interpreted as the standard deviation 
of the equity return from its mean. It can be computed at specific time intervals 
(e.g. daily, weekly, monthly or yearly). The higher volatility of the equity return, the 
higher uncertainty about the return. Historical volatility is calculated by historical 
data and is simply the sample standard deviation of equity return using the discrete 
logarithmic stock prices. It reflects the past pcrforinancc of the equity moveiiieiit. 
Implied volatility, on the other hand, is derived from the derivatives written on 
underlying assets. It is the standard deviation of continuously compounded rates of 
return that is implied by the market price of the derivative. For example, the implied 
volatility of a stock return can be calculated from its current call or put options' 
prices. The options chosen are usually traded actively in the market because of their 
high liquidities. Thus, the implied volatility is believed to be more informative than 
the historical one. 
Various mechanisms were developed, such as Cox-Ross-Rubinstein (CRR here-
after) binomial tree model (1976) and Monte Carlo simulation, to value the volatilites 
using options pricing. In this study, American-style implied volatility is derived from 
the binomial tree approach. The standard CRR tree is constructed with a constant 
stock volatility. The CRR tree is the discrete binomial analogue of the continuous-
time BS equation. Tree-based model saves much computational efforts than the 
Monte Carlo Simulation because of the large number, 10,000 say, of trials required 
to simulate for each experiment in Monte Carlo Simulation. This tree-based ap-
proach is easily understood, especially for the beginners, for pricing or replicating 
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portfolios, and hence, quoted options prices in the market can be easily converted 
into implied volatilites. 
4.2 Implied volatility by CRR binomial Tree 
The CRR binomial model is risk-netural. It contributes to the BS theory with two 
important and independent features. The primary feature is that it is preference free 
(also called the risk-netural valuation) — the values of the options do not depend on 
the investors' risk preferences. Hence, the option can be evaluated well if the stock's 
expected return // is riskless. This property is allowed because an no-arbitrage 
portfolio can be formed by hedging the underlying stock with the options. The 
second feature is its assumption that the stock prices follow a lognormal random 
walk with constant volatility (cr) during the life of the option. 
The arbitrage-free binomial tree fits the volatility smile, avoids additional factors 
and can be used to value options from observable data. As the option value is path-
dependent on the stock prices between the issue date and the valuation date, /(•) 
can be written as /(•) = /(5o,S\，…，St), where Sq, - • • , S t are the stock prices 
from the starting day to the maturity day. Discounting at risk-free rate, r, in the 
risk-netural world, option value on the issue date is derived as 
= (4.3) 
where E[f{SO,..., ST)] is the expected option values alining with the path of discrete 
logarithmic stock prices and T is the time-to-maturity. 
Let the pricing of an option with time-to-maturity [0, T] be partitioned into N 
equal small intervals each of length At = Hence, the successive partition points 
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are denoted as U = i At according to time period i, for i = 0,1,2, • • •, A^ . In the 
iV-time step binomial model, the asset price S remains constant at the beginning 
of each subinterval with a price jump either upward to uS with probability p or 
downward to dS with probability (1 — p). The jump parameters u and d are fully 
specified in the CRR model as 
where 0 < c? < 1 < u. 
The asset price at the node (i,j) in the tree where i indicates the time period 
(U) and j is the number of up moves from node (0,0) is given by: 
S{iJ) = SovPcT], 
where 0 < j < i and U < i < tn with time-to-maturity tn. With the risk-netural 
property, the riskless return matches exactly its binomial drift term: 
e'^^ = pu + {1 - p)d. 
This simplifies into a familiar foriiiular: 
e仏'-d 
P = T, 
u - d 
where 0 < p < 1. Given these parameters, all stock prices in the binomial tree 
are verified in a forward recursive induction. The terminal payoff of the option 
value is determined first, and option values before the valuation date are verified 
backward-recursively as the expected future option value discounted at r. 
The above tree-based model is well-known in valuing standard options. However, 
different extensions to the CRR model have been proposed, such as Hull and White 
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(1990) and the flexible binomial model with 'tilt' parameters suggested by Tian 
(1993). The CRR model also performs well in the derivation of the implied volatilies. 
Of the six inputs into the binomial tree, five are observable: stock price, exercise 
price, risk-free rate, time spacing, and time to maturity. By setting the tree equals 
to the market option price, the volatility satisfying the tree can be obtained. To 
keep things simple, we assume the dividend yields q of all underlying stocks involved 
are zero and the annually compounded riskless interest rates are HIBOR. By build-
ing tree for levels spaced one trading day {At =嘉）apart, the implied volatility 
enters into the tree model. Since there is no closed-form solution for the volatility 
that satisfies the model, it must be found by iteration (trial and error). With the 
positive relation between option value and volatility, the value of volatility needs 
to be increased if it makes the option's value lower than the market price, or vice 
versa. 
4.3 Historical volatility 
This is the volatility calculated from the historical rate of return of equity. The 
stock prices in daily time intervals are defined as 
1 Si 
Ui = I n - ~ ， 
^i-l 
for z = 1,2, ...,n, where Si is stock price at the end of ith. interval and (n+1) is the 
number of observations of stock prices. Because Ui is the continuously compounded 
return, the usual estimate s, the standard deviation of Uj, is given by: 
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where u is the mean of Ui. For standardizing the volatility into an annual basis, 
annual volatility is defined as 




Estimation of Empirical Data 
Rccall the equation (4.2), the issuer's profit margin per trading day (simply ex-
pressed as daily), c, is the difference between the estimated and the actual option 
premium. The higher (lower) value of c implies more (less) synthetic put premium 
is earned by investors per trading day. In other words, the issuer acquires a higher 
(lower) daily compensation on ELI issues. 
A two-sided pair t-tcst is implemented to examine the issuer's daily profit mar-
gins at a 5% significance level. Define yij is the jth. observation of the daily estimated 
option premium and y2j is the jth observation of the daily actual option premium. 
Let the issuer's daily profit margin be c = (c i，c2,...，c„) where Cj = {yij — y2j) 
and n = 13714, the total number of the Macquarie ELIs used in this analysis. It 
is assumed that qs are independent and normally distributed with mean /Lie and 
variance a^. To conduct a hypothesis testing of the null hypothesis 
i/o : A^c = 0 • 
against the two-sided alternative 
Ha: IJ'c 0, 
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where c = • Y!i=\ Cj is the sample mean and Sc = \l is the sample standard 
deviation of the issuer's daily profit margin. The null hypothesis is rejected if 
T > • 
The hypothesis for the issuer's profit margin is tested with two groups of data 
sets with volatility estimates cr^  and gh- The test-statistics for group 1 {aa) and 
group 2 (gh) are 113.7606 and 108.1075 respectively and both p-values are 0 at the 
5% significance level. It indicates that Ho for either group 1 or group 2 data set is 
rejected, i.e., the true means of profit inargins with both data sets arc statistically 
different from 0 at the 5% significance level. 
5.1 Statistical results of the issuer's profit margin 
In table 5.1, we note that 99.46% and 96.51% of c are non-negative in two groups 
respectively. Obviously, it strongly supports our expectation that an application fee 
is charged to ELI investors by the issuer. Table 5.1 and figure 5.1 summarize the 
empirical findings of the profit margin c using two groups of data set with different 
volatility estimates. 
Group 2 with a mean of 0.6857 and a standard deviation of 0.7530 indicates 
the average profit margin to issuer is smaller than that of group 1 with a mean of 
1.3196 and a standard deviation of 1.2589. Data of group 2 shows a smaller central 
tendency and a less dispersion compared to that of group 1. 
29 
Table 5.1: The comparison of the issuer's daily profit margin, c (in cents), between 
the two groups with estiamtes gh and a a 
group 1 {aa) group 2 (gh) 
Distribution of c: c > 0 99.46% 96.51% 
c £ 0 0.54% 3.49 % 
Descriptive statistics: mean 1.3196 0.6857 
standard deviation 1.2589 0.7530 
median 0.8542 0.4960 
skewness 1.6268 2.7376 
kurtosis 2.3054 9.8976 
maximum 7.6207 -6.2191 
minimum -1.4736 -1.8893 
Figure 5.1: Boxplots of the two groups of issuer's profits margin. 
‘ group 1 group 2 
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The black dots in the green boxes are the median values, the lower caps are the 
minimum values and the upper caps are the maximum values. 
The histograms in Appendix 3 give an explicit pattern, a positive skewness, 
which indicates the marjority of c having positive magnitudes with a few positive 
extremes. It results in the asymmetrical distribution which is influenced by the 
occurrence of outliers in positive values in the data set. It matches the median 
figures in Table 5.1 that the median is smaller than the mean value for both group 
1 and group 2 data sets respectively. 
For the kurtosis, it is a measure of the degree to which a distribution is more 
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or less “peaked" than a normal distribution (kurtosis is 3 for normal distribution). 
Group 2 data set with kurtosis 9.8976 is more peaked while group 1 data set with 
kurtosis 2.3054 is less peaked than normal distribution. The more peaked distri-
bution implies more data clustered around the central and more data with large 
deviations from the mean (fatter tail). 
Different descriptive statistics are resulted in the two groups because of the spe-
cific characteristics of each volatility estimate. However, both groups simultaneously 
give a trend of positive profit margins. 
5.2 Empirical analysis of the profit margin trends 
The descriptive statistics in the previous section describe the general observations 
on the issuer's daily profit margin. Due to two different approaches getting volatility 
estimates, a general trend for each data group is suggested to explain the empirical 
results. We will iincovcr the trends of profit margin across individual securities and 
explain the reasons of the underlying phenomenon as follows. 
In table 5.2, we observe the trend, in ascending order of mean values, of the 
issuer's daily profit margin according to individual securities under two groups of 
volatility esimates. The lowest and highest means for group 1 are 0.0880 cents and 
3.2039 cents, and those for group 2 are 0.1536 cents and 4.8006 cents. In general, 
the profit margins using volatility estimate cr^  generate a higher mean value with a 
less dispersion than those using volatility estimate gh-
The stocks in tier 2 class contribute more to the portion of low issuer's profit 
margin than those in tier 1 class. For the ten least profit margins, tier 2 stocks 
occupy eight positions, while tier 1 stocks occupy eight positions for the ten largest 
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profit margins in both groups. This observation gives a consistent pattern on the 
profit margin trend for each group and suggests the following explainations. 
The issuer's profit margin is believed to be mainly influenced by human factors, 
e.g., investors' buying habits, objectives or preferences. The reason is that individual 
investors are sensitive to the changes in market conditions and the motivation for 
individual investors to enter derivatives market is their expectation about future 
stock performance. From the investors' viewpoint, wo find two important factors, 
volatility and trading volume of the stocks, to explain the profit margin trend. 
We conjecture the higher the issuer's daily profit margin is associated with, 
1 the lower the volatility of the underlying equity, or 
2 the higher the trading volume of the underlying equity. 
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Table 5.2 Means and standard deviations of issuer's daily profit margin (in cents) 
on individual stocks 
Groupl(CM) Group2(cr//) 
stock standard stock standard 
code tier mean deviation code tier mean deviation 
728 2 0.1536 0.0506 2388 2 0.0880 0.1306 
386 2 0.2300 0.0808 883 2 0.1068 0.0427 
857 2 0.2367 0.0715 2800 2 0.1402 0.0923 
883 2 0.2982 0.1074 293 1 0.1415 0.1309 
992 1 0.3284 0.0381 992 1 0.1671 0.0312 
2628 2 0.3262 0.0904 728 2 0.1815 0.0473 
8 2 0.3977 0.1224 857 2 0.2444 0.0728 
2600 2 0.4574 0.1411 8 2 0.2485 0.0852 
17 1 0.4581 0.1490 144 2 0.3060 0.2105 
902 2 0.4886 0.1795 386 2 0.3120 0.0487 
179 2 0.5205 0.1301 13 1 0.3284 0.5187 
762 2 0.5531 0.1693 23 2 0.3645 0.3109 
2800 2 ‘ 0.5619 0.1996 941 1 0.3823 0.2795 
144 2 0.6598 0.2083 2600 2 0.3906 0.0907 
388 1 0.7230 0.2623 762 2 0.4560 0.0755 
293 1 0.7769 0.2516 2628 2 0.4721 0.1379 
494 1 0.8006 0.2778 902 2 0.4771 0.0802 
2388 2 0.8533 0.1946 66 2 0.4853 0.0995 
66 2 0.8573 0.2242 494 1 0.5636 0.0815 
3 2 0.8628 0.1277 179 2 0.6091 0.1030 
363 1 0.8846 0.2927 1199 1 0.6201 0.2232 
1199 1 1.0787 0.2560 363 1 0.6424 0.1543 
267 1 1.0959 0.3735 6 2 0.6496 0.4417 
23 2 1.2425 0.3141 17 1 0.6844 0.2400 
941 1 1.2793 0.4091 4 1 0.6928 0.1748 
4 1 1.3336 0.4550 3 2 0.7145 0.1227 
12 1 1.8478 0.5413 267 1 0.7753 0.2201 
2 1 2.1368 0.5080 2 1 0.8900 0.3222 
6 2 2.2810 0.6214 19 1 0.8968 0.4460 
13 1 2.4097 0.8919 388 1 1.1930 0.2038 
19 1 2.6347 0.8117 1 1 1.2168 0.8266 
1 1 2.8410 0.9469 12 1 1.2573 0.3605 
16 1 2.9259 1.1393 5 1 1.5446 1.2534 
11 2 4.3300 0.9275 16 1 1.7376 1.0992 
5 1 4.8006 1.0089 11 2 3.2039 1.1247 
The mean and standard deviation of the issuer's daily profit margin under two 
groups of data set are reported in an ascending order of mean values according to 
35 individual stocks. 
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5.2.1 Factor 1: Volatility 
The less volatile the stocks are, the higher the daily profit margin to 
issuer. Recall in section 2.3, we know that investors of bull ELI are mildly positive 
and have a little bearish view on the stock performance before the expiration. That 
is, the buyer of bull ELI would expect the stock closing price on the valuation date 
will be similar to the current stock price. If the stock price on the valutation date 
is far higher than the current stock price, he will get a pre-determined gain from 
ELI, which is less than the return on the spot investment. On the other hand, 
if the closing price is much less than the strike price, he will purchase the stock 
at a higher-price than spot and will suffer a loss. Therefore, investors would get 
much more benefits from the ELIs linked to a stock which fluctuates within a small 
band before expiration. Investors are favourable to the ELIs linked to less volatile 
stocks. Consequently, issuer will charge a higher amount of services fee on these 
more popular ELIs in general. 
To examine this view, the correlation coefficient of volatility and the profit mar-
gin is computed for each group. The linear assoication of the profit margin with the 
implied volatility estimate (T^  is -0.3961 and the one with the historical volatility 
estimate gh is -0.2406. Both estimates give a negative correlation, which shows 
that the ELIs on more volatile stocks would bring a lower profit margin to the issuer, 
or vice versa. It reflects our belief that issuer would profit more on the ELIs linked 
to less volatile stocks. 
5.2.2 Factor 2: Trading volume 
The more frequently traded securities would result in higher charges to 
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investors. The first factor, volatility, is highly responsible for this factor, trading 
volume. In the previous section, we observe that the bull ELIs linked to less volatile 
stocks are more popular among investors. The popularity of an equity is reflected 
by the trading volume. At the same time, bull ELIs are structured as option-
like securities so their trading volume can be reflected by the turnovers of market 
options. We find more evidence from a research about Hong Kong stock options 
market conducted by the Securities and Futures Commission (hereafter SFC) in 
June 2004 i. 
According to the research, we note that the trading volume of tier 1 options 
was higher than that of tier 2 options among investors. Tier 1 options dominated 
the total transaction volume of options (73.9% in 2002 and 60% in 2003). This 
research also reported that the rise in the trading volume of stock options in 2003 
was attributed to the surge in the trading of options mainly issued by Hang Seng 
Bank. 
Furthermore, the figures indicated that the options turnover was concentrated 
on a few stocks. Top three stock options in descending order of trading volume, 
HSBC holdings, Hang Seng Bank and China Mobile, contributed 56.4% of the total 
transaction volume 8.45 million contracts in 2003 and 54.7% of the total 7.58 million 
contracts in 2002. Take HSBC holdings and Hang Seng Bank for an example. In 
terms of volume, options on HSBC and Hang Seng Bank contributed 22.9% and 
18.6% to the total volume in 2003, and 29.7% and 7.4% respectively to the total in 
2002. Similarly in terms of value, options on HSBC holdings and Hang Seng Bank 
contributed 31.8% and 3.4% of the total value (HK$6.63 billion) in 2003, and 28.8% 
and 1.5% respectively to the total (HK$9.44 billion) in 2002. From these figures, 
1 "Profile of the Stock Options Market in Hong Kong"，June 2004 SFC, by Lee and Yan 
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we know that individual investors were more inclined in trading tier 1 options and 
particularly interested in option like Hang Seng Bank. Therefore, a higher demand 
is resulted in ELIs linked to stocks in popular option class, mainly tier 1 options or 
a particular option like Hang Seng Bank. The issuer may have more incentive to 
set up a higher charge on those ELIs generally. 
In addition, stock trading volume acts as a proxy to approximate the option 
turnover because options are reasonably associated with the performance of the un-
derlying assets [Tsoi (2004)]. For the purpose of hedging or diversification, deriva-
tives provide investors with another means to invest in securities instead of direct 
spot investment or to reduce the sensitivity of the overall portfolio through hedging. 
Hence, the trading volume of stocks is used to investigate the relationship with the 
issuer's profit margins. 
We use the correlation to examine this view and find that the linear correlation 
of issuer's profit margin in group 1 is 0.3430 and that in group 2 is 0.2505. These 
magnitudes are close to those reported in the previous subsection, but the positive 
sign ill correlation coefficients indicates a direct and positive correlation between the 
issuer's profit margin and the trading volume of the underlying stocks. It supports 
our argument that the more frequently traded underlying assets, the higher profit 





Through the technique of replicating portfolio in this study, we found that an up-
front fee is charged on the non-listed ELIs (the Macquarie bull ELIs) subscription 
and the level of charges is subject to the popularity of the underlying stock. This 
result not only reflects a fact that 'no free lunch in reality', but also illustrates the 
driving factors behind the ELIs. Two factors are uncovered, volatility and trading 
volume of the underlying assets, to explain the level of services fee (also known as the 
issuer's profit margin) on individual underlying stocks from an economic perspective. 
The conclusion is that the less volatile the underlying stock or the more frequently 
traded stocks, the higher the services fee is paid by ELI investors. 
While this study states a fact of subscription fee on ELI investment, it does not 
give any buying decision on the ELIs issued by financial institutions. Although the 
techniques for replicating bull ELIs discussed in Chapter 2 are not complicated, it 
still requires much time and captial resources to replicate. In general, the cost of 
replication is high to individual investors because individual investors may not be 
equipped with the financial knowledge and analytical skills that are available to 
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professional institutional investors. This opportunity cost may eliminate the excess 
reward gained from the synthetic portfolio ultimately. 
Under the assumption of free-trade market, an equilibrium price is usually a 
fair value with no external restriction. Investors should understand a certain fee is 
reasonably charged for the services and management on the investment of financial 
instruments. Investors should consider whether or not the extent and the type of 
fees paid are at their affordable level. 
6.2 Extensions 
For the replicating procedure on the bull ELIs throughout this study, we should 
be aware of some unrealistic assumptions implemented in building the synthetic 
portfolio. The assumptions in this study are: 
1. the ones assumed in theories, e.g., the BS equation and CRR model, which 
may be violated in reality; 
2. the absence of trading costs for market put options in Chapter 3, which leads 
to over-estimating the implied volatilities; 
3. the absence of dividend yields and credit rating, which may influence the 
accuracy of the pricing of deposits and put options embedded in ELIs. 
All assumptions may influence the overall performance of the present approach. In 
order to improve the performance of the current approach, an extent ion to this study 
is suggested to relax these assumptions and modify the synthetic portfolio so as to 
improve the accuracy of the empirical results. Also, an alternate development to 
this study is the investigation on other classes of ELIs, such as range ELIs, bear 
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ELIs or ELIs linked to a basket of stocks, or the investigation on the pricing of 
structured products from the issuer's viewpoint. 
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Appendix 
.1 Tables of non-listed ELIs in Hong Kong, up-
dated to January 31,2005 
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Table 1: The non-listed equity linked products by DBS Bank (HK) Limited 
Name of product Authorization 
Date 
Growth Account 7/8/2002 
SID-Callable Equity Basket with Potential Bonus Investment Deposit 3/1/2004 
“SID-Up fc Out Equity Linked deposit V 1/2/2004 
SID-Up k Out Equity Linked deposit III — 9/8/2004 
SID-Equity Target Achiever Investment Deposit II 12/9/2004 
SID-Equity Basket Investment Deposit I 8/11/2004 
SID-Equity Basket Investment Deposit II 8/11/2004 
SID-Accumulator Equity Linked Deposit III — 10/12/2004 
SID-Up k Out Equity Linked Deposit VI 10/12/2004 “ 
SID-Equity Target Achiever Investment Deposit ~11/12/2004 
SID-Equity Basket with Potential Bonus Investment Deposit IV 13/4/2004 
SID-Equity Basket Investment Deposit IV ~ 1 4 / 9 / 2 0 0 4 ~ 
SID-Equity Basket with Potential Bonus Investment Deposit III ~14/10/2003 
SID-Up k Out Equity Linked Deposit IV —14/11/2003 
SID-Up fc Out Equity Linked Deposit II 17/10/2003 “ 
SID-Equity Basket Investment Deposit V 19/10/2004 
DBS Bank (HK) Equity Linked Deposit — 21/7/2003 
SID-Callable Equity Basket with Potential Bonus Investment Deposit III 23/6/2004 
SID-Up fc Out Equity Linked Deposit — 23/9/2003 
SID-Accumulator Equity Linked Deposit II 23/9/2004“ 
SID-Callable Equity Basket with Potential Bonus Investment Deposit II ~26/3/2004 
Growth Account II ~28/1/2003 
SID-Equity Basket with Potential Bonus Investment Deposit 28/5/2003 
SID-Accumulator Equity Linked Deposit 28/7/2004 
SID-Equity Basket Investment Deposit III 31/8/2004 
SID-Equity Basket with Potential Bonus Investment Deposit V 31/8/2004 
Table 2: The non-listed equity linked products by HSBC 
Name of product Authorization 
Date 
Capital Protected Investment Deposit-Major Stock Indices IV(NZD) ~ ~ 3 / 6 / 2 0 0 3 ^ 
Capital Protected Investment Deposit-Major Stock Indices II 17/1/1996 
Capital Protected Investment Deposit-Hang Seng Index Linked I (HKD)~ 19/12/2003 
Capital Protected Investment Deposit-Hang Seng Index Linked I (USD) 19/12/2003 
Capital Protected Investment Deposit-Major Stock Indices III (CAD) 27/9/2002 
Capital Protected Investment Deposit-Major Stock Indices III (GBP) — 27/9/2002 
Capital Protected Investment Deposit-Major Stock Indices III (NZD) 27/9/2002 
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Table 3: The non-listed equity linked products by Bank of East Asia Limited 
Name of product Authorization 
Date 
Equity Linked Deposit 4/11/2003 
Basket Equity Linked Deposit-Fixed Coupon Series 5/3/2004 
Capital Guaranteed Target Redemption Equity Linked Deposit-Series 1 15/12/2004 
Basket Equity Linked Deposit-Target Coupon Potential Bonus Series 18/8/2004 
Capital Guaranteed Potential Booster Equity Linked Deposit-Series2 21/1/2005 
Basket Equity Linked Deposit-Potential Booster Coupon Series 25/5/2004 
Table 4: The non-listed equity linked products by others 
Financial Institution Name of Product Authorization 
； Date 
American Express Bank Limited American Express Premium Deposits 12/1/1998 
—Equity Linked Deposit 1/9/2004 
Bank of China (HK) Limited "Equity Linked Deposit 24/4/2002 
Bank of Communications Equity Linked Deposits 25/11/2004 
Chekiang First, Limited ~CFB Equity Linked Deposit 30/7/2002 
Chiyu Banking Corporation Equity Linked Deposit 14/5/2002 
Limited 
CITIC Ka Wah Bank Limited "^uity-linked Deposit “ 31/7/2002 
Pah Sing Bank, Limited Equity Linked Deposit 15/8/2001~ 
Dah Sing Structured Deposits - 23/6/2003 
Hong Kong Equities Basket “ Series 1" 
Hang Seng Bank Limited Hang Seng Capital Protected 25/3/1997~ 
Investment Deposit 
"Structured Index-Linked Deposit 一 25/9/2001 
Industrial and Commercial Equity Linked Deposit 15/9/2003 
Bank of China (Asia) Limited 
International Bank of Asia Equity-Linked Deposit 29/8/2003 
Limited .‘ 
Mevas Bank Limited MEVAS Structured Deposits - 23/6/2004~ 
HK Equities Basket ” Series 1" 
Nanyang Commercial Bank Equity-Linked Deposit 16/1/2002 
Limited 
Standard Chartered Bank (HK)Equity-Linked Accounts 13/6/2001 
Limited . 
Wing Lung Bank Limited Equity-Linked Accounts 11/12/2003 
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.2 Stock options in HKEx, lastest to June 2004 
SEHK code Underlying stock Board lot Options 
“ 2600 Aluminum Corporation of China Ltd. 2000 2 
“ 23 Bank of East Asia Ltd. 200 2 
— 2388 The BOC Hong Kong(Holdings) Ltd. 500 2 
— 941 China Mobile (Hong Kong) Ltd. 500 1 
— 762 China Unicom Ltd 2000 2 
“ 267 CITIC Pacific Ltd. 1000 1 
1 Cheung Kong (Holdings) Ltd. 1000 1 
1038 Cheung Kong Infrastructure Holdings 1000 1 
2628 China Life Insurance Company Ltd. 1000 2 
“ 2 CLP Holdings Ltd. 500 1 
“ 144 China Merchants Holdings 2000 2 
— 883 CNOOC Ltd. 1000 2 
“ 1199 Cosco Pacific Ltd. 2000 1 一 
“ 293 Cathay Pacific Airways Ltd. 1000 1 
“ 386 China Petroleum k Chemical 2000 2 
291 China Resources Enterprise, Ltd. 2000 1 
728 China Telecom Corporation Ltd. 2000 2 
6 Hongkong Electric Holdings Ltd. 500 2 
388 Hong Kong Exchanges and Clearing 2000 1 
5 HSBC Holdings Pic. 400 1 
3 Hong Kong and China Gas Co.Ltd. 1000 2 
12 Henderson Land Development Co. 1000 1 
902 Huaneng Power International,Inc 2000 2 
11 Hang Seng Bank Ltd. 100 2 
13 Hutchison Whampoa Ltd. 1000 1 
179 Johnson Electric Holdings Ltd. 500 2 
992 Lenovo Group Ltd. 2000 1 
— 494 Li k Fung Ltd. 2000 1 
“ 66 MTR Corporation Ltd. 500 2 
17 New World Development Co.Ltd. 1000 1 
— 8 P ^ W Ltd. 1000 2 
— 857 PetroChina Co. Ltd. 2000 2 
16 Sun Hung Kai Properties Ltd. 1000 1 
363 Shanghai Industrial Holdings Ltd. 1000 1 
— .19 Swire Pacific Ltd.’A’ 500 1 
“ 2800 TVacker Fund of Hong Kong 500 2 
— 4 Wharf (Holdings) Ltd. 1000 1 
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.3 Histograms of the issuer's profit margins 
Figure 1: A histogram of issuer's profit margin for group 1 with volatility esti-
mate cta 
^ Hi stc^ ram of prolt m aigi ns for groL|31 
•000• i 娜 I ： • . s � . - ” … 1 1 v i ‘ 口 • [ry，"發 
>900 -. " 玄 、 
> t>�\ 
•細.Isi：•、‘* ‘ . 國 ' 气 ; � V � � “ ‘ 诚 
l-cwo. 座 ’ . 
,“ 簽t^�參 ‘ 
issuer's pioft margins (m cents) 
Figure 2: A histogram of issuer's profit margin for group 2 with volatility esti-
mate 07/ 
Hislcgram ofprotl margins for groip 2 
_ ' i-i' I Frequeiv^ 
. : 驗 ： 耕 翁 ” • ？ ? � i V � � ‘ � ’ i � > ！ ‘： 
1 , ^ ^ ^ 關 喊 t tti^ 
0 卜 � • � � 
i$su«>*s piDlt rra i^ns On oetns) 
44 
References 
1 Cox,J.C.,and S.A.Ross (1976). The Valuation of Options for Alternative Stochas-
tic Processes. Journal of Financial Economics 3，145-146. 
2 Mallier R. and Deakin A.S. (2002).A Green's function for a convertible bond using 
the Vasicek model. Journal of Applied Mathematics 2, 219-232. 
3 J.Cox,S.Ross and M.Rubinstein (October 1979). Option Pricing: A Simplied 
Approach. Journal of Financial Economics 7, 229-264. 
4 Yisong “Sam" Tian (1990). A Flexible Binomial Option Pricing Model. Journal 
of Futures Market, 817-843. 
5 J.Hull and A White (1987). The Pricing of Options on assets with stochastic 
volatilities. Journal of Finance 42,281-300. 
6 Lee and Yan (June 2004). Profile of the Stock Options Market in Hong Kong. 
Research by The Securities and Futures Commission (SFC) Paper 15. 
7 Tsoi (July 2004). Understanding Investors in the Hong Kong Listed Securities and 
Derivatives Market. Research by Hong Kong Exchange and Clearing Limited 
(HKEx). 
8 Yu, Daniel (May 1995). Yield Enhanced Notes for A Dreary Market. Asiamoney 
6,4, 13-14. 
45 
9 Andrew M.Parker (June 2003). Structured Products: Devil in the Details. Trusts 
and Estates 142,6, 70-75. 
10 Geert Bekaert and Guojun Wu (2000). Asymmetric Volatility and Risk in Equity 
Markets. The Review of Financial Studies 13, 1-42. 
11 Agnese Aboltina and Janis Skutelis (December 2001). Development of Equity-
Linked Securities Market in Europe: Drivers Behind the Growth. 
12 R.Mallier and G.Alobaidi (June 2002). Pricing Equity-Linked Debt Using the 
Vasicek Model. Acta Math. Univ. Comenianae Vol. LXXI , 211-220. 
13 Brenner, Menachem, Rafi Eldor and Shmuel Hauser (2001). The Price of Op-















 . . . . . .



































 . ： ， . . . . . - 申 •
 • •






 . . 
. ： “












































‘ . . ， . ； A
 . . , - v - : , . : :
 . .
 . . .
 ..
 . 
. . - . , ,
：




























. . . •
 .





















」 - ; • .


















 - . 
泰 -
 -
/钣-  . 



































• 0 0 4 2 7 8 9 5 9 
